Thispaper is about the experimental and numerical study of the surface discharge of buoyant jets in to the water bodies.
1.INTRODUCTION
Effluent discharges in the environment always have been an important issue. Discharged jet can happen both in fluids and gasses. Releasing hot dense water out of a power plant in to a lake or smoke of a volcano.Base on the fluid specification of what is discharging in the water body different kind of discharge can be generated such as negatively or positively buoyant (Abessi et al, 2012) . Discharging anindustrial wastewater in to a lake and releasing hot smoke in the air can be the examples of these discharges respectively. st Worksop on Mixing in Coastal Waters, Rivers & Atmosphere 
2.RESEARCH OBJECTIVE
Main objectives of the research are to prepare a comprehensive numerical model which hasthe ability to predict the mixing of the discharged jet in the water body. Different turbulence models will be used to evaluate effect of each term in the mixing of surface discharges. In addition to numerical part some experiments will be conducted in different conditions for surface buoyant discharges in both stagnant and cross flow water body. Three dimensional velocity field measurements are conducted using Tomographic Particle Image Velocimetry.Numerical models will be validated by the experimental measurements to approve the model and then be used to predict the mixing in different situations.
3.RESEARCH METHODOLOGY
This research includes both numerical and experimental aspects of mixing phenomenon in surface buoyant discharge in the cross flow.
Numerical Studies
OpenFOAM is an open source CFD (Computational Fluid Dynamics) software package. Source of the software is accessible to the users and equations can be modified in it to add different terms in the equations. Various turbulence models will be used in the numerical model to assess the performance of turbulence models in predicting the effluent discharges from surface discharge. Four Linear Eddy Viscosity Models (LEVMs) will be in the buoyant jet model for discharging of heated and saline waste including the standard k-ε, RNG k-ε, realizable k-ε and SST k-ω turbulence models. Wind shear induced turbulences are also considered in the numerical model to study the effect of the wind on mixing. In reality surface discharge of hot wastewater is a common way that needs to be studied and one of the major sources of errors in numerical model is the consideration of surface heat loss and change in buoyancy flux which can be considered in the OpenFOAM numerical model by adding the terms in the main equations. Schematic view of two dimensional models of jet and cross flow is shown in Figure 3 . Different length scales are defined base on the fluxes for volume, jet momentum and jet buoyancy. To study all the jet classification it is important to change important effective parameters. It is possible by changing the important parameters such as jet density, velocity ratio of jet to ambient current, discharging angle, Reynolds number and densimetric Froude number.These parameters play an important role in the classification of the jet in cross flow. Four major categories of jetscould be generated base on the jet mixing type: free jets, shoreline attached jets, wall jets and upstream intruding plums (Jones et al., 2007) . 
Experimental Works
Experimental works will be conducted base on the experimental plans which is prepared to match and control the numerical model. Density differences of ±1%, ±2% and ±3% between the surface jet and ambient water is considered in the study. Jet density is an important parameter to change the buoyancy flux. Four different values (1, 3, 7 and 10) for ratio of the jet velocity to ambient current speed, higher jet velocity causes to increase the jet momentum and it changesthe shoreline attached jet to free jets.Four different angles between ambient current and discharge jet (15, 40, 65 and 90 degrees) will be considered to study the discharging angle, it can change the shoreline attached jets to wall jets.
Tomographic particle image velocimetry (Tomo-PIV)will be used ( Figure 5 )to extract three dimensional velocity distributions with three components in the flow. PIV systems are consisting of different parts such as camera systems and laser system which are connected to a timing unit to control different components. Seeding particles inside the flow will reflect the laser light in the images taken by four cameras and all of the images will be stored in the computer to do further analysis such as reconstruction of the image volume and cross correlation method to extract the velocity distributions in the flow. and LIF system will prepare both velocity and concentration distribution which will be very useful to validate the numerical model. It also can be useful to study the effect of different terms which have been added in different jet classification. 
4.SUMMARY
This study will go over a mixing phenomenonfor surface buoyant discharges and Numerical analysis will be done using powerful software (OpenFOAM). Numerical model will be validated by experimental data which have been extracted by precise equipment such as Tomographic Particle Image Velocimetry and Laser Induced Fluorescence.
